Crosses indicate subjective abundance: +, rare; + +, uncommon; + + +, common. Asterisk indicates probable summer resident not found by our party.
numbers at various times of the year but not definitely known to breed.
Known extinctions of established populations number three.
(1) A weakly differentiated endemic race of the Hispaniolan Parakeet (Aratinga chloroptera rnaugei) disappeared suddenly sometime between 1892 and 1901. Local legend has it that the entire population departed en masse when blasting started for a guano mining operation, though hunting pressure almost certainly contributed to its demise. (2) The Ruddy Quail Dove (Geotrygon montana) was reported as plentiful by Bowdish in 1901, as scarce by Struthers in 1926, and has not been recorded since. Apparently the decline was gradual, if one accepts at face value these judgments on the abundance of a species difficult to observe. (3) The Key West Quail Dove (Geotrygon chrysia) was seen in 1901 by Bowdish. As this bird is inconspicuous at best, scarce over most of its range, and not known to migrate, it is probable that there was a resident population at that time.
An estimate of the rate at which extinctions occur, e, is given by: e = 2E/t (I + F), where E is the number of recorded extinctions, t is the period of observation in years, and I and F are the initial and final numbers of species, respectively (cf. Diamond 1969). Since occasional
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[Auk, Vol. 90 surveys are likely to miss short-lived colonizations, the rate is a minimum one that pertains to well-established species, as will be discussed later. The Mona data give an extinction rate of 0.29% of the fauna per year if the disappearance of the parakeet is judged to be a natural extinction, and 0.23% if only losses subsequent to the first thorough survey in 1901 are included. These values fall in the lower part of the range for the nine California Channel Islands (0.10-1.7%, Diamond 1969) and are close to that determined for Karkar near New Guinea (0.20%, Diamond 1971c). As extinction rates are expected to vary inversely with both island size and distance (MacArthur and Wilson 1967), one can predict the approximate rank order of extinction rates in a set of islands of varying size and distance. Direct comparison of the rates for tropical islands with those for the California Channel Islands is greatly complicated by the fact that the latter group lies along a major migratory flyway. Being exposed to greater immigration, these islands should, in general, show higher turnover rates than tropical islands of like size and distance, an expectation that is so far supported by the meager data now available. Even the outermost Channel Islands (61 miles) are so accessible to strong flying temperate migrants that the expected effect of distance on immigration is not discernible in the archipelago (Diamond 1969). Karkar differs from Mona in being near (10 miles) to a very rich source of colonists, in its larger area (142 square miles), and in having a much richer land bird fauna (53 spp.). Yet the equilibrium theory qualitatively anticipates similar extinction rates on small far islands and large near islands, a prediction that is gratifyingly upheld by these two tropical islands on opposite sides of the globe.
Since the beginning of the century, Mona has received at least five natural invasions and three introductions, the majority of which have met with little success. Of the natural invasions, two were first noted in 1935 and may have resulted from a furious hurricane that swept across the Dominican Republic in 1930 (Bond 1946 If the extinction data for Mona are taken at face value, they can be extended to give a more interesting picture of turnover, provided one makes the admittedly unlikely assumption that all well-established species face an equal probability of extinction. Using the more conservative estimate of 0.23% of the fauna per year, survival can be computed as (l-e) • where e is the extinction rate and n is the number of years. Solving for survival of 0.5 and 0.1, we find that half the species present are expected to become extinct in 300 years and that only one should persist for more than 1,000 years. While these estimates may incorporate a certain degree of error, both in the measured extinction rate and in the assumption of equal likelihood of extinction, they nevertheless give an order of magnitude view of turnover that can be valuable for comparative purposes.
Indirect evidence led some years ago to the realization that turnover rates are a function of island size, or more explicitly of the average number of individuals in their populations (Mayr 1965) . Accordingly only two islands in the Caribbean of less than 50 square miles (Montserrat and San Andr•s) harbor endemic birds. Of the Mona residents, three have been described as subspecifically distinct (the parakeet, Ground Dove, Columbina passerina, and Yellow-shouldered Blackbird, Agelaius xanthomus), a degree of evolutionary divergence that seems compatible with residence times on the order of 500-1000 years (Selander and Johnston 1967). In contrast, the status of Mona's herpetofauna is quite revealing. Of the nine recorded species (1 frog, 3 snakes, and 5 lizards), all but one are regarded as endemic (Schmidt 1926, Weaver et al. 1961) . In relation to the dispersal powers of these animals, Mona must be a great deal farther from the sources of colonists than it is for birds. Consequently one would expect a much reduced invasion rate and, concomitantly, a much lower extinction rate at equilibrium. The considerably extended residence time implied by this reasoning is in accord with the increased phylogenetic distinctness of Mona's herpetofauna. The regression method does not give an estimate of absolute population density, but rather a figure that is a product of the population density and a factor that expresses the mean foraging radius of the captured species. By way of illustration, consider a line of nets running through two habitats of similar structure and containing equally dense bird populations. Now, let the individuals in one habitat be territorial in the strictest sense of nonoverlapping foraging ranges, and let the individuals in the second habitat have much broader, freely overlapping home ranges. The measured density will be less in the first instance and, in general, we can expect a more rapid decline in new captures with time. Comparisons between habitats are thus subject to the assumption of a like degree of intraspecific overlap in foraging range, a population characteristic that is correlated with the slope of the regression line. As the slopes given by the Mona. and Guanica populations are very nearly the same, we will consider that this assumption is valid.
Comparison of the netting results (Table 3) Predation.--In the literature on bird populations, the importance of predation in limiting numbers of adults is a will-o'-the-wisp. At best we can inspect the two localities for possible differences. As regards avian and reptilian predators, the match is good. Sparrow Hawks are moderately common in both places, the Sharp-shinned Hawk is absent or casual, and each island has three snakes, at least one of which is primarily arboreal and probably raids nests. Rats and feral house cats are conspicuously present in both localities, and Puerto Rico in addition hosts the mongoose which, by presumptive evidence, appears to be comparatively scarce at Guanica (Kepler 1970). Although the mongoose is suspected of contributing to the scarcity or extinction of certain ground nesting birds in the West Indies (Bond 1971 
), comparisons of bird densities on islands where the mongoose is present or absent have shown no discernible differences (Terborgh, MS). Hence there is little reason to suppose that predation may affect the Mona and Guanica populations differently.
Competition.
--Species that share portions of a pool of limiting resources are expected to influence each other's abundances reciprocally to the extent of their overlap in the use of the resource (Gause 1964).
In general the productivity of the habitat will determine the supply of resources, which in turn must impose an upper limit on the number of organisms harvesting the resources. Given that two habitats provide an equal array of resources harvestable by birds (as fruit, nectar, seeds, insects, vertebrate prey, etc.), and given that these bird populations are resource-limited, the total biomass of birds living in the habitats may differ for two reasons: (1) The communities may possess different average efficiencies in harvesting the resources, and (2) the species present may differ in their average size and hence in their metabolic demand per unit of biomass, larger species requiring fewer calories per gram of body weight for maintenance (Kendeigh 1972).
Whether by coincidence or unknown cause, the two common nettable birds of Mona are both large. In order to compare the metabolic demand of Mona and Guanica bird populations on their respective habitats, it is necessary to multiply the number of each species by the caloric intake required for normal activity. Estimates of the latter for passerine and nonpasserine species of any weight can be obtained using regression equations given by Kendeigh (1970) . Following this procedure, and summing over all the netted species in each locality, one given the generous assumption that their entire food intake consists of these products.
We now find that the two Mona species harvest ca. 17% more energy as fruits and seeds than do the seven species at Guanica. As it is unlikely that this is due to a greater harvesting efficiency on the part of the Mona community, we conclude that the carrying capacity of the Mona vegetation for fruits and seeds is at least 17% greater. Differences this large could arise in two distinct ways, even in plots having the same net photosynthetic productivity. One habitat could contain a higher proportion of plant species that furnish fruits and seeds to birds, or it could supply these foods with less seasonal variance. Our present knowledge of the two localities affords no means of discriminating between these possibilities.
If we now concede that the carrying capacities of the Mona and Guanica habitats with respect to fruits and seeds are not grossly different, let us say within a factor of 2, the next question to consider is the disparity in the abundances of the Ground Dove and Pearly-eyed Thrasher. The possibilities fall into two categories. First the resource spectra offered by the habitats could differ in such a way that the bulk of fruit and seeds supplied by the Mona vegetation was of types normally utilized by the two species present (i.e., little niche expansion). Or second the habitats could provide roughly equal resource spectra and, in the absence of competitors, the Mona populations could have increased to fill most of the void (niche expansion).
If the first of these alternatives were true, one would expect to find irregular variation in the abundance of consumer species along a habitat Bond (1946 Bond ( , 1963 Bond ( , 1968 Bullfinches and grassquits obtain much of their food directly from plants, while Ground Doves must wait until it drops. The latter thus stands to gain directly from the absence of arboreal seed eaters, to the extent that the crop is free from decay and insect-depredation. At least some of the fruits commonly eaten by Mockingbirds, Red-legged Thrushes, and bullfinches are also taken by Pearly-eyed Thrashers (e.g. Bursera), but the extent of overlap on other types of fruit has not been studied. By being large, the thrasher is able to exploit a broader range of fruit sizes than a smaller bird, and thus is able to undergo a greater expansion in abundance when released from competition (Schoener 1969; Terborgh and Diamond 1970).
A final comment concerns the evolutionary course that the Ground Dove and Pearly-eyed Thrasher appear to be taking on Mona. Stomach content analyses of Puerto Rican birds indicate that they normally consume different resources there (Wetmore 1916) and, moreover, one is terrestrial and the other strictly arboreal. Taken together these observations imply that the potential for niche overlap between them is minimal. Nevertheless our weight data show that the two Mona populations have diverged in raze with respect to their Guanica counterparts (Table 3) . The difference is highly significant for the Ground Doves, which are considered separate subspecies, and just significant (P = 0.05) for the Pearly-eyed Thrashers, which may have invaded the region in comparatively recent times.
While it is possible that the ecological expansion of both species in the absence of other competitors could have brought them into competition enough to produce character divergence, it seems more likely that each has independently evolved in the direction that confers the greatest adaptive advantage on Mona. In the case of the Ground Dove, a decrease in size is the expected consequence of expansion into the niches of the bullfinch and Black-faced Grassquit, the two commonest seed-eating species at Guanica, both of which are smaller than the Ground Dove of Puerto Rico. It is less obvious why the Pearly-eyed Thrasher has increased, unless the mean size of fruits provided by the Mona habitat is somewhat larger. southwestern Puerto Rico. The vegetation on the two sites was quantitatively similar in the following measures: canopy height, foliage density, foliage height diversity, plant species diversity and light penetrating to the ground. All bird species present on Mona, with the exception of two introduced game birds, also occur commonly at Guanica. The sample of birds netted on Mona included only three resident species of which two, the Ground Dove and Pearly-eyed Thrasher, comprised over 99% of the biomass and were respectively, 11 and 6 times more abundant than at Guanica. Arguments are developed strongly implying that most of the increased abundance of these two species on Mona is due to expansion into the food niches of five trophically similar species present at Guanica.
